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INTRODUCTI ON 
From visual inspection, it is obvious that overweight (obesity ) is 
prevalent among Maine citizens. This situation is not unique to the 
Maine population but is a major health problem throughout the United 
States and other developed countries. Incidence of obesity is 
estimated to be between 15-40% of the U. S. population, with twice as 
many women as men being affected (1). Obesity is a form of ma lnutrit-
ion in which the total contribution of calories from the diet 
(carbohydrate, protein, fat, and alcohol) exceeds the body's needs to 
such a degree that the physiological mechanism for food inta ke control 
(appetite/hunger) becomes imprecise and allows too much food to be 
consumed (overcompensation of energy intake). 
Being overweight can complicate most health problems but is 
directly related to morbidity and mortality from diabetes mellitus, 
hypertension, gall bladder disease, and osteoarthritis (2). Over-
weight also creates psychological problems due to an oversensitivtty to 
body image. This results in the exceptional popularity of, and demand 
for, weight reduction schemes and fad diets. Since accumulation of 
excess fat occurs over a long period of time, and physiologi ca l 
mechanisms in the body favor retention of energy stores, reversal of 
the condition is usually very difficult and frustrating. Research 
shews that approximately 60-75% of the obese can lose weight but only 
5-20% can maintain the weight loss for any significant peri od of ti me 
( 1). 
Examination of food intake patterns of an adult population of males 
and females randomly selected from each of Maine's 16 counti es has 
been carried out and reported on a statewide (3) and county-wi de (4) 
basis. Data indicated excessive fat and protein intakes ( imbal anced 
proportion of calories) with generally normal total caloric intakes 
for a moderately active population. Height and weight statistics were 
also reported on a statewide basis (3) indicating 40% of the population 
as overweight (10% to lg% above ideal weight) and 25% as obese (20% or 
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more above ideal weight). 
This reoort expresses height and weight characteristics of 
Maine adults on a county basis (weighted means) for use locally . 
Weight distributions are compared according to both ideal weights 
and average weig~ts of the national population . Comparisons are 
also made with respect to grouped urban and rural counties. 
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METHODS 
To allow for a statistical data base on a county as well as on 
a state level, 100 adults (50 males, 50 females) age 23-50 were 
selected randomly from each of the 16 counties in Maine. Techniques 
for sample selection and data collection have been reported previously 
(3,4) 0 
Since an equal population sample was selected from each county , 
but the total populations of the counties differed, weighted means 
for age , heiqht, and weight were calculated for comparison of means 
among counties. Weighted means were calculated and analyzed . according 
to SPSS protocol (5}. A county weight factor consisted of multi plying 
the percentage of people in the state living in the county times 1600, 
and then dividing by 100. Populations of the counties were obtained 
from the U.S. Bureau of Census estimates for the years the study took 
place (1977-1978}. 
Designation of urban and rural counties were made by the major 
author (Cook) upon consultation with L. A. Ploch. 3 According to 
convention, the five most southern counties with large population dense 
areas were tenned "urban" and the other eleven counties with more 
diffuse population areas were tenned "rural". 
3. Professor of Rural Sociology, Dept . of Agricultural and 
Resource Economics , University of Maine at Orono. 
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RESULTS 
Mean age, height, and weight of the male and female populations 
according to county are presented in Table l. Average age of subjects 
was in the mid-thirties. Mean ages per county ranged from 31-39 years. 
Males sampled in Androscoggin county were the oldest with ~ignificant 
differences in ages from males in Aroostook, Cumberland, Hancock, 
Penobscot, Piscataquis, and Somerset counties. The oldest female 
populations were sampled in Penobscot and Piscataquis counties. Ages 
of those subjects were significantly different from the females 
interviewed in York county. 
Mean heights of males and females were normal for a U.S. 
population with both males and females somewhat shorter than their 
reference counterparts (6). Most counties exhibited similar mean 
heights for males and females. Lowest heights for both males and 
females were rePorted in Androscoggan county. 
County mean weights reflected elevated weight ranges of subjects, 
following a national pattern of overweight and obesity. Mean weights 
of males recorded in all counties were similar . Significantly higher 
females weights were recorded in Penobscot county than in Aroostook, 
Androscoggin, Cumberland, Hancock, or Kennebec counties. Aroostook 
county females exhibited the lowest weights which were significantly 
less than female weights in Penobscot, Knox, Lincoln, Oxford, 
Piscataquis, Somerset, Waldo, Washington, and York counties . 
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Table 1 















































38 ± ab 
34 ± aab 
33 ± 8a 
34 ± aab 
35 ± gab 
35 ± aab 
31 ± 7a 
34 ± aab 
35 ± gab 
35 ± 7ab 
36 ± aab 
36 .± aab 
35 ± 8ab 
34 ± aab 
34 ± aa 
36 ± ab 
33 ± 8a 
35 ± aab 
35 ± aab 
36 ± gab 
Height 
(em.) 
173 ± sa 
160 ± 7bC 
174 ± gabc 
151 ± 7a 
178 ± ac 


























68 ± 3a 
63 ± 3bc 
6g ± 4abc 
60 ± 3a 
6g ± 3abc 
65 ± 3c 
70 ± 3bc 
64 ± 3bc 
6g ± 2abc 
63 ± 2b 
69 ± 2abc 
64 ± 2bc 
70 ± 3abc 
64 ± 2c 
68 ± 2ab 
64 ± 2bc 
70 ± 3abc 
64 ± 2c 
6g ± 3abc 
63 ± 3bc 
6g ± 3abc 
64 ± 3bc 
68 ± 2ab 
63 ± 3b<:: 
68 ± 3abc 
63 ± 2bc 
Weight 
(kg.) 
80 ± 14a 
62 ± 14ab 
84 ± 15a 
63 ± 14ab 
82 ± 12a 
63 ± Babe 
83 ± lOa 
61 ± 12ab 
81 ± 1ga 
67 .± 13bc 
84 ± 13a 
66 ± 16bc 
81 ± 14a 
68 ± 15bc 
82 ± 13a 
72 ± 22c 
81 ± 13a 
63 ± 12abc 
81 ± 14a 
66 ± 16bc 
82 ± 14a 
67 ± 13bc 
Weight 
(lb.) 
176 ± 3la 
137 ± 31ab 
166 ± 27a 
11g ± 13a 
184 ± 33a 
138 ± 3lab 
181 ± 26a 
13g ± 1gabc 
182 ± 23a 
133 ± 26ab 
170 ± 28a 
131 ± 20ab 
178 ± 42a 
147 ± 30bc 
184 ± 28a 
145 ± 36bc 
17g ± 30a 
14g ± 33bc 
180 ± 28a 
157 ± 48c 
185 ± 28a 
152 ± 38bc 
17g ± 28a 
13g ± 26abc 
178 ± 32a 
146 ± 35bc 
181 ± 3la 
147 ± 28bc 
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Table 1 - Concluded 
Age, Height, and Weight of Adults Age 23-50 in All Counties 1 
Age Height Height Weight Weight 
County (yrs.) (em.) (in.) (kg.) (lb.) 
Washington M 34 1: 9ab 177 1: 6abc 70 :t 2abc 81 :t 13a 178 :t 29a 




F 34 :t 162 :t 64 :t 66 :t 146 :t 
M 35 1: aab 175 :t 7abc 69 :t 3abc 78 1: lOa 172 :t 23a 
F 33 :t sa 162 :t she 64 :t 2bc 67 :t 16bc 145 :t 34bc 
3 M 34 :t 8 175 :t 7 69 ± 3 81 1: 13 178 ± 30 Sample F 35 1: s4 161 1: 7 63 1: 3 65 :t 15 142 ± 32 
1. Weighted means were compared by Analysis of Variance by sex. Column means 
for males and females with different superscripts are significantly different 
(p<O.OS). 
2. County sample = 50 males and 50 females . 
3. State sample = 800 males and 800 females. 
4 . Standard Deviation of the Mean. 
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Weight distributions of county subjects as percent of standard 
weight are presented in Table 2. Only three males and nine females 
were found to be excessively underweight . Ninety individuals, two-
thirds of whom were females, were moderately underweight. Forty-three 
percent of the subjects were in the ideal weight range, 17% in the 
overweight category, and 25% classified as obese. Those outside the 
height range (too tall, too short) for comparison to weight accounted 
for 8.5% of the sample population. Fifteen percent more males than 
females appeared to be obese. The counties exhibiting low levels of 
obesity were Aroostook , Washington, and Kennebec, and those exhibiting 
high levels were Piscataquis, Somerset, and Waldo . 
Weight distributions .of subjects according to average weight 
(Table 3) show how the Maine weights compare to a national average 
representing an overall heavy American population. A more normalized 
distribution is encountered than was found in Table 2 since each 
percentage category of Table 3 represents a higher weight range. 
Maine subjects still show definite overweight trends by this method 
of comparison as 24% of the population had weights i n excess of the 
normal average weight range (90-110% ave. wt.). Males in this range 
exceeded females by a small margin (54% vs. 46%, respectively); 
however, more females were listed in the highest weight category 
(>120% ave. wt.). Especially low numbers of subjects were recorded 
in the high weight range from Aroostook and Kennebec counties. 
Counties exhibiting the highest proportion of subjects in the high 
weight range were Knox, Oxford, Piscataquis, Somerset, and Waldo . 
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Tab l e 2 
Weight Distributions of Adult s Age 23 - 50 
1 
Percent of St andard Weigh t Too Too 
County Sex <70 70- 79 80-89 90- 99 100-109 110-119 120+ tall s hort 
----------------------Number of Subjects--~----------------------
Androscoggin M 0 0 2 5 18 10 13 2 0 
F 0 2 4 10 11 8 12 3 0 
Aroostook M 0 0 4 13 9 9 11 4 0 
F 0 1 2 12 22 6 5 
Cumberland M 0 0 2 8 9 9 14 8 0 
F 0 0 15 16 1 8 2 1 
Franklin M 0 0 0 9 10 10 19 2 0 
F 0 0 11 10 5 16 0 
Hancock M 0 0 0 8 11 12 14 5 0 
F 0 1 7 16 9 5 7 5 0 
Kennebec M 1 0 3 9 13 12 12 0 0 
F 0 0 5 15 12 12 5 1 0 
Knox M 0 0 4 8 14 9 15 0 0 
F 0 0 10 11 6 14 8 0 
Lincoln M 0 2 4 12 12 16 3 0 
F 0 5 11 10 4 8 11 0 
Oxford N 0 0 3 6 11 12 18 0 0 
F 0 0 3 7 19 6 11 4 0 
Penobscot M 0 0 l 9 16 12 9 3 0 
F 0 1 2 8 8 9 13 9 0 
Piscataquis M 0 0 0 4 13 11 19 3 0 
F 0 0 3 10 7 11 14 5 0 
Sagadahoc M 0 0 3 6 16 5 16 4 0 
F 0 1 4 10 14 5 7 9 0 
Somerset M 0 0 9 12 8 20 0 0 
F 0 2 14 8 6 16 3 0 
Waldo H 0 0 1 9 11 9 16 4 0 
F 0 5 13 7 20 3 0 
8, 
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Table 2 - Concluded 
Weight Distributions of Adults Age 23-50 
Sex <70 
1 
Percent of Standard Weight 






\hshing ton M 0 0 1 6 19 17 5 2 0 
F 0 0 7 5 8 11 11 8 0 
York M 0 0 3 9 12 13 11 2 0 
F 0 0 3 13 12 5 13 4 0 
Total M 2 29 122 206 170 228 42 0 
Sta te Sample F 0 9 6 1 168 190 109 169 92 2 
T 1 11 90 290 396 279 397 134 2 
1 . Standard weight for height according to D. B. Jelliffe (7). 
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Table 3 
Weight Distributions of Adults Age 23-50 
Percent of Average Weight 1 Too Too 
County Sex < 70 70-79 80-89 90-99 100-109 110-119 120+ tall short 
-----------------------Number of Subjects--------------------- ---
Androscoggin H 0 1 4 19 12 3 7 2 
F 1 6 11 12 7 3 8 2 0 
Aroostook H 4 11 13 9 3 5 2 2 
F 1 12 20 6 1 1 0 7 
Cumberland M 0 2 8 14 11 7 4 4 0 
F 0 4 16 12 7 2 6 2 1 
Franklin H 0 0 13 12 9 0 2 
F 0 4 20 10 0 5 4 0 
Hancock M 0 0 8 12 13 8 8 1 0 
F 2 2 18 15 5 3 3 2 0 
Kennebec M 2 10 14 13 7 3 0 0 
F 0 3 16 17 8 2 3 0 0 
Knox H 0 3 8 16 9 7 7 0 0 
F 0 2 11 14 9 5 9 0 0 
Lincoln M 0 5 15 14 8 7 0 0 
F 2 5 10 15 6 3 7 2 0 
Oxford M 0 2 7 12 13 9 7 0 0 
F 0 1 13 14 8 2 11 1 0 
Penobscot M 0 0 20 11 5 6 1 0 
F 1 4 13 9 4 10 2 0 
Piscataquis M 0 0 4 14 16 5 10 0 
F 0 3 11 11 7 6 11 0 
Sagadahoc M 0 1 6 15 8 9 6 4 1 
F 0 5 14 15 5 3 6 2 0 
Somerset H 0 2 5 13 12 10 8 0 0 
F 1 2 8 17 5 5 10 2 0 
Waldo H 0 0 10 13 9 8 8 1 1 
F 3 8 13 10 8 0 0 
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Table 3 - Concluded 
Weight Distributions of Adults Age 23-50 
Percent of Average Weight 1 Too Too 
County Sex <70 70-79 80-89 90-99 100-109 110-119 120+ tall short 
-----------------------Number of Subjects------------------------
\-lashing ton M 0 6 20 14 4 4 1 0 
F 2 2 6 12 12 5 9 2 0 
York M 0 2 7 19 10 9 1 1 
F 0 2 8 18 6 7 8 0 
Total M 4 19 113 243 186 111 98 17 9 
Sta~e Sample F 13 47 176 233 122 61 116 23 9 
T 17 66 289 476 308 172 214 40 18 
1. Average weight for height according to National Health Survey 1960-1962 (8). 
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Age, height, and weight statistics were also examined from a 
grouping of urban vs. rural counties (Table 4). Mean ages for 
males and females were still in the mid-thirties. However, males in 
urban counties were significantly older than those in rural counties, 
and females in urban counties were significantly younger than those 
in rural counties. When sexes were combined, ages did not differ 
between the two groupings. Comparisons of heights between those 
sampled in urban vs. rural counties did not differ whether sexes were 
separated or combined. Males from urban and rural counties had 
similar weights . Females, however, were found to express significant-
ly higher weights among the rural county sample. When sexes were 
combined, rural county weights were once again found to be signifi-
cantly higher than those recorded for the urban counties. 
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Table 4 
Comparison of Anthropometric Measurements of 
Maine Adults Age 23-50 From Urban and Rural Counties 
Urban 2 Rural 3 All Counties 
1 Counties Counties Combined Measurement Sex (N=500) (N=llOO) (N=l600) 
Age M4 35 ± sa 34 ± sb 34 ± s5 
(yrs.) F6 34 ± sa 35 ± sb 35 ± s 
T 35 ± sa 34 ± sa 
Height M 175 ± sa 175 ± 7a 175 ± 7 
(em.) F 161 ± 7a 161 ± 7a 161 ± 7 
T 16S ± lOa 16S ± lOa 
Height M 69 ± 3a 69 ± 3a 69 ± 3 
(in.) F 63 ± 3a 63 ± 3a 63 ± 3 
T 66 ± 4a 66 ± 4a 
Weight M so ± 13a Sl ± 14a S1 ± 13 
(kg.) F 63 ± 13a 65 ± 15b 65 ± 15 
T 72 ± 16a 73 ± 16b 
Weight M 176 ± 29a 179 ± 30a 17S ± 30 
(lb.) F 13S ± 29a 144 ± 3~ 142 ± 32 
T 157 ± 35a 161 ± 36 
1. Population sample includes equal numbers of males and females. 
2. Androscoggin; Cumberland; Kennebec; Sagada~oc; York. 
3. Aroostook; Franklin; Hancock; Knox; Lincoln; Oxford; Penobscot; Piscataquis; 
Somerset; Waldo; Washington. 
4. Row means with different superscripts are significantly different (p<0 .05). 
5. Standard Deviation of the Mean. 
6. T sexes combined. 
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DISCUSSION 
These data represent a good overview of adult weight patterns 
on both state and county levels. The sample population was chosen 
as randomly as possible given accessibility problems (eg. roads) 
throughout the state. Evening and weekend interviews were conducted, 
especially for the male sample, to prevent exclusion of the working 
force. Extra effort was made to obtain difficult interviews as an 
anti-bias measure. Certain bias could not be avoided, however, for 
instance when grossly obese individuals refused to be interviewed 
due to anticipated embarrassment in having to be weighed. Thus, it 
is expected that the apparent overweight/obese statistics identified 
here are real, and if anything, underestimated. 
Only a very small percentage of the population was considered 
underweight (6%} and most of these individuals were females. These 
figures might be more elevated for a younger female copulation . It 
would be worthwhile to identify and characterize a randomly selected 
underweight population, to try to establish overall incidence of 
anorexia nervosa and bulemia, conditions currently considered to be 
serious undernutrition problems among young women . These eating 
patterns, especially bulemia, usually go unrecognized unless overt 
medical attention is required, but are thought to be widespread . The 
overwhelming evidence for the incidence of overweight as shown in this 
study, minimizes detection of, and a concern for, underweight 
problems . However, appreciation for such conditions must still be 
recognized and dealt with accordingly when encountered. 
Higher numbers of males were considered obese than females when 
comparisons were made on height/weight data alone. This finding is 
probably incorrect, since when a sub-set of the population was 
assessed for fatness by triceps skinfold and arm circumference 
measurements, it was found that excess weight among females was 
generally attributed to fat accumulation but excess weight among males 
appeared to be dispersed between both muscle and fat tissue (4). Thus, 
Maine females probably express more obesity than males, as is reported 
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nationally (1). Some evidence for such a conclusion was found in the 
comparison of r~aine weights to average weight standards (Table 3}. 
Results of urban vs. rural weight statistics warrant further 
investigation. Some evidence was found for potentially qreater weight 
problems among the rural populations. However, these results may be 
due only to age differences of males and females between groups . Thus, 
weight problems among rural subjects must be verified before inter-
vention measures are considered. 
DeveloPment of nutrition education practices should be aided by 
the data presented. The population studied is middle-age and over-
weiqht and would be expected to exhibit increasing weight problems 
with advancing age. These individuals are parents of young children 
and are influencing their eating behavior and psychological develoP-
ment. Since the trend toward obesity appears to be continuous from 
middle childhood through adolescence and into adulthood, efforts in 
nutrition education must be directed toward formation of living 
patterns that prevent excessive weight gain; patterns that differ from 
those developed for the subjects sampled in this study. Parental 
influences must be taken into account when strategies are devised 
to break the vicious cycle of perpetuation of obesity among offspring. 
The findings presented here are important for use in individual 
county efforts to reduce the prevalence of obesity. It is particularly 
important to know through follow-up studies whether excessive weight 
ranges found in Knox, Oxford, Piscataquis, Somerset, and Waldo counties 
are true representations of the weight characteristics of the adult 
populations in those areas; and if so, how that relates to other a9e 
groups and health and diet problems in the county. Similar information 
should be obtained on the counties expressing the lowest levels of 
obesity (Aroostook, Washington, Kennebec). If these levels are 
verified, then research should be carried out to identify what factors 
are different among these county populations than among populations 
from counties expressing high levels of obesity. 
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This report should be useful to state and local outreach groups 
concerned with problems of overweight individuals. Despite a national 
trend for Americans to be overweight or obese, a similar trend for 
Maine adults should not be tolerated. These data suggest Maine adults 
have a high degree of overweight/obesity among the general population. 
This translates into numerous health and diet-related problems for 
health professionals, dietitians, and personnel involved in state and 
federal food assistance programs to deal with. Also, it opens up the 
area for food quackery and other dubious profit-making schemes . The 
problem is immense, and should be targeted for solution by knowledge-
able professionals and researchers with proper methods and goals, 
designed to impact significantly among the populations most vulner-
able for reversing the trend. 
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